THE EFFECT OF HEALTH AND HUMAN PERFORMANCE DEPARTMENT (HHP) ACTIVITY CLASSES AT THE UNIVERSITY OF MONTANA ON STUDENTS’ LEVELS OF MINDFULNESS, PERCEIVED STRESS, SELF-COMPASSION, AND ATTENTION by Zielaski, Anna Russell
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
2014 
THE EFFECT OF HEALTH AND HUMAN PERFORMANCE 
DEPARTMENT (HHP) ACTIVITY CLASSES AT THE UNIVERSITY OF 
MONTANA ON STUDENTS’ LEVELS OF MINDFULNESS, 
PERCEIVED STRESS, SELF-COMPASSION, AND ATTENTION 
Anna Russell Zielaski 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Zielaski, Anna Russell, "THE EFFECT OF HEALTH AND HUMAN PERFORMANCE DEPARTMENT (HHP) 
ACTIVITY CLASSES AT THE UNIVERSITY OF MONTANA ON STUDENTS’ LEVELS OF MINDFULNESS, 
PERCEIVED STRESS, SELF-COMPASSION, AND ATTENTION" (2014). Graduate Student Theses, 
Dissertations, & Professional Papers. 4207. 
https://scholarworks.umt.edu/etd/4207 
This Professional Paper is brought to you for free and open access by the Graduate School at ScholarWorks at 
University of Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional 
Papers by an authorized administrator of ScholarWorks at University of Montana. For more information, please 
contact scholarworks@mso.umt.edu. 
 
 
THE EFFECT OF HEALTH AND HUMAN PERFORMANCE DEPARTMENT (HHP) 
ACTIVITY CLASSES AT THE UNIVERSITY OF MONTANA ON STUDENTS‟ LEVELS 
OF MINDFULNESS, PERCEIVED STRESS, SELF-COMPASSION, AND ATTENTION 
By 
ANNA RUSSELL ZIELASKI 
Masters of Arts, Public Policy, Johns Hopkins University, Baltimore, MD, 2006 
Bachelor of Arts, Psychology, Johns Hopkins University, Baltimore, MD, 2005 
Professional Paper 
presented in partial fulfillment of the requirements 
for the degree of 
 
Masters of Science in Community Health  
 
The University of Montana 
Missoula, MT 
 
May 2014  
 
Approved by: 
 
Sandy Ross, Dean of The Graduate School 
Graduate School 
 
Dr. Laura Dybdal, Chair  
Health and Human Performance 
 
Dr. Annie Sonday 
Health and Human Performance  
 
Cythia Garthwait,  
School of Social Work  
 
 
 
ii 
 
 
Zielaski, Anna, Masters of Science, May 2014    Community Health 
 
Mindfulness Based Activity May Lead to Increased Mindfulness, Self-Compassion, Attention 
and Decreased Stress Levels in College Aged Students 
 
Chairperson:  Dr. Laura Dybdal 
 
Dr. Annie Sondag 
 
Cynthia Garthwait 
 
 
This study examined the effect of University of Montana, Health and Human 
Performance (HHP) Department sponsored activity classes on college students‟ levels of 
mindfulness, perceived stress, self-compassion, and attention.  Participants: 96 college students 
enrolled in a spring 2013 activity class started the study, however only 41 completed the post-test 
survey.  Methods: At the beginning and end of the semester, participants completed an online 
survey through SurveyMonkey, which assessed students‟ levels of mindfulness, perceived stress, 
self-compassion and attention.  Results:  Students who participated in the mindfulness based 
activity class, Yoga and Meditation experienced the greatest increases in overall mindfulness 
levels over the course of the semester.  Additionally, the mindfulness based activity class, 
Introduction to Yoga had the greatest decreases in stress; the mindfulness based activity class 
Yoga and Meditation had the greatest increases in self-compassion; and the mindfulness based 
activity class Yoga and Medication had the greatest increases in attention levels over the course 
of the semester.  Conclusions: This study provides encouraging data to suggest that mindfulness 
based activity classes, such as Yoga, Meditation and Tai Chi can effectively increase 
mindfulness in a relatively short time frame with college students. Additionally, non-mindfulness 
based activity, such as Rock Climbing and General Fitness may also be an effective way to 
decrease stress with the college student population. 
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Chapter One 
  
Introduction   
 
The life of college students is often portrayed as fun and carefree with limited 
responsibilities. However, many students face a great deal of anxiety and stress as a result of 
many competing priorities, which can affect students‟ physical and mental health and wellbeing.  
This can become problematic for those students who choose to cope with stress through alcohol 
and other destructive behaviors (Preer, 2010).  Due to the prevalence of unhealthy coping 
behaviors in college students, many college students could benefit from learning more effective 
methods of coping. One intervention recommended for reducing stress and anxiety levels in 
college students is activity and exercise (Caldwell et al, 2010). Exercise, in the form of running, 
swimming and even yoga with college students is often accompanied by a variety of 
psychological changes, including lowered stress levels and improvements to mood and outlook 
(Berger & Owen, 1992).   
Mindfulness-based interventions have also been recommended as a way to decrease 
stress levels, increase self-compassion, and increase overall physical well-being in college 
students (Baer, Walsh & Lykins, 2005; Oman et al, 2008; Preer, 2010; Shapiro, Schwartz & 
Bonner, 1998; and Caldwell et al, 2010).  One of the most well recognized definitions of 
mindfulness comes from Jon Kabat-Zinn, which is “paying attention in a particular way: on 
purpose, in the present moment, and non-judgmentally” (Kabat-Zinn, 1994).  In other words, to 
be mindful is to be fully engaged in the present moment (Black, 2009).  While previous research 
has shown that mindfulness can be taught and participation in meditation-based programs does 
increase college students' levels of mindfulness, there is very little research that focuses on 
increasing mindfulness through movement and activity classes, or research that compares the 
effects of different mindfulness-based classes to traditional exercise classes (Carmody & Baer, 
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2008; Oman et. al, 2008; and Shapiro, Schwartz & Bonner, 1998).  Therefore, this study 
examined through the analysis of collected data and past research, whether increased 
mindfulness is the result of participating in activities with a mindfulness component or whether 
increased mindfulness can result simply from being active.   
Purpose 
The primary purpose of this paper is to analyze and summarize data that was collected 
during the spring 2013 semester, which assessed changes in college students‟ levels of 
mindfulness, perceived stress, self-compassion, and attention based on participation in activity 
classes offered through the University of Montana (MT), Health and Human Performance (HHP) 
Department. The insights gained through the results of this study provide information regarding 
the overall effectiveness of certain activity classes offered at the University of MT on different 
health measures such as mindfulness, stress, self-compassion and attention.   
This study addressed the gap in research by examining both mindfulness based and non-
mindfulness based physical activity classes offered at the University of MT, based on self-
reported and perceived non-physical measures. The classes examined were: Yoga, Tai Chi, 
Mountaineering & Rock Climbing, and Beginning Fitness.  Students in the study were asked to 
participate based on their enrollment in the activity class selected to be in the study.  Measures 
were collected through an online survey, comprised of validated assessments on mindfulness, 
perceived stress levels, and self-compassion.  The survey was given to students once at the 
beginning of the semester and once at the end of the semester.  In addition to the validated 
survey assessment questions, participants also took an online Stroop Test to assess the ability to 
switch attention and answered several questions developed by the research team covering 
attention level, coping skills, sleep and body preoccupation.  Therefore, this study is an 
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examination of the effect that certain mindful and traditional exercise-based HHP activity classes 
at the University of MT had on students‟ levels of mindfulness, perceived stress, self-
compassion, and attention.  
Research Questions 
This study examined the following research questions through a Non-Experimental Pre-test- 
Post-test Research Design:  
1. Which activity courses offered by the HHP program at the University of MT provide 
students with increased levels of mindfulness? 
2. What is the difference in students‟ levels of mindfulness from the traditional exercise 
class versus the exercise classes with a mindful component?  
3. What activity courses lead to less perceived stress; greater self-compassion; greater levels 
of mindfulness, and increased attention? 
4. What is the difference between mean mindfulness, perceived stress, and self-compassion 
scores based on certain demographic and lifestyle variables? 
Definition of Terms 
● Mindfulness: Paying attention in a particular way: on purpose, in the present moment, 
and non- judgmentally (Kabat-Zinn, 1994). 
 
● Stress: The relationship between life events and the way that people experience them 
(Lazarus, 2006).  
 
● Self-Compassion:  Extending compassion to one's self in instances of perceived 
inadequacy, failure, or general suffering (Neff, 2003).  
 
● Attention: The ability to manage the focus and direction of thoughts and regulate 
emotions (Frings, Englert, Wentura, & Bermeitinger, 2009).  
 
● Activity Classes: One credit movement based classes offered at the University of 
Montana that help students learn, reduce stress and get stronger (Health and Human 
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Performance Department, University of Montana, 2011).   
 
● College Students: A student enrolled in college or university (Caldwell, et. al., 2010) at 
the University of Montana.  
 
 
Limitations  
Aside from constraints on generalizability, additional limitations include a relatively 
small sample size and correspondingly reduced statistical power for assessing precise changes 
over time, or differences in activity classes that may be associated with changes in mindfulness, 
perceived stress and self-compassion.  Furthermore, increases in mindfulness, longer attention 
spans, development of appropriate coping techniques for stress, and increased self-compassion 
may be a part of the normal developmental and maturation process in college students: Also 
included in the study was a non-activity based class, Introduction to Human Sexuality, which 
served as a control group, however due to low numbers of responses on the post-test, this group 
was dropped from the overall study.  Finally, because the measures were self-reported, the 
theoretical direction of the actual effect of activity classes on students‟ levels of mindfulness, 
perceived stress and self-compassion may bear little relationship to what is actually  going on in 
students‟ lives.    
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Summary 
In the present paper, the effect of University of Montana, Health and Human 
Performance (HHP) Department sponsored activity classes on college students‟ levels of 
mindfulness, perceived stress, self-compassion, and attention was investigated. It was 
hypothesized that all students taking an activity class would experience some increase in levels 
of mindfulness, self-compassion, and attention, and a decrease in levels of perceived stress over 
the course of the semester.  Based on the study‟s research questions it was also hypothesized that 
students participating in an activity class with a mindful component, i.e. Yoga and Tai Chi, 
would experience significant increases in levels of mindfulness, self-compassion and attention, 
and significant decreases in levels of perceived stress when compared to students enrolled in 
movement based activity classes, i.e. Mountaineering & Rock Climbing and Beginning Fitness 
over the course of the semester at the University of MT.  The following collection of reviewed 
literature (Chapter 2) attempts to demonstrate and support this hypothesis.  
 
 
  
6 
 
Chapter Two  
Review of Literature 
College students often face high levels of stress due to their inability to cope with a range 
of academic, social, and, personal pressures.  Many first year college students also deal with 
living apart from their family and friends for the first time, which can trigger a stress response or 
even depression in some cases.  Additionally, advanced college students face pressures 
associated with academic performance, career decisions, family and friends, and concerns about 
finding a job (Oman, et al., 2008; Preer, 2010; & Shapiro, Schwartz, & Bonner, 1998).  Due to 
the prevalence of unhealthy coping behaviors in college students, many college students could 
benefit from learning more effective methods of coping. Exercise and activity is often 
recommended for reducing stress and anxiety levels in college students (Caldwell et al, 2010; 
Berger & Owen, 1992).  
Exercise, in the form of running, swimming and even yoga is often accompanied by a 
variety of psychological changes, including lowered stress levels, improvements to mood, 
outlook and attention in college aged students (Berger & Owen, 1992; Carlin, et al., 2009).  
Mindfulness-based interventions, such as yoga, tai chi, and meditation have also been 
recommended as a way to decrease stress levels, increase self-compassion, and increase overall 
physical well-being in college students (Baer, Walsh & Lykins, 2005; Oman et al, 2008; Preer, 
2010; Shapiro, Schwartz & Bonner, 1998; and Caldwell et al, 2010).  While previous research 
has shown that mindfulness can be taught and participation in meditation-based programs does 
increase college students' levels of mindfulness, the majority of this mindfulness based research 
has been on the effect of non-movement based activities, such as meditation, on mindfulness 
levels.  Additionally, there is very little research that focuses on increasing mindfulness through 
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movement and activity classes, or research that compares the effects of different mindfulness-
based classes to traditional exercise classes (Carmody & Baer, 2008; Oman et. al, 2008; and 
Shapiro, Schwartz & Bonner, 1998).  Therefore, this literature review will examine a variety of 
past research, as a means to understand whether increased mindfulness in college students is a 
result of participation in activities with a mindfulness component or can result from simply 
engaging in physical activity. 
Effects of Mindfulness Based Programs with Healthy Adults  
 Birnie, Speca and Carlson (2010) investigated the role of Mindfulness Based Stress 
Reduction (MBSR) on self-compassion, empathy, mindfulness, stress, mood disturbance and 
spirituality in a community sample of healthy adults.  Being mindful, paying attention, and being 
in the present moment are the key elements of a MBSR program.  Yoga and Meditation both 
contain key components of MBSR.  Additionally, MBSR programs have demonstrated beneficial 
outcomes for many different populations (Birnie, Speca & Carlson, 2010; Cheisa & Serretti, 
2009; Pace, et al., 2009; and Oman, et al., 2008).  This study by Birnie Speca and Carlson is the 
first to examine both self-compassion and empathy and the associations between these two 
constructs in the context of learning MBSR.  This study chose to focus on self-compassion and 
empathy in an effort to expand the literature on the impact of an MBSR program on two 
variables.   
An MBSR program was offered to the public through the University of Calgary‟s 
Continuing Education Faculty, in Calgary, Alberta, Canada (Birnie, Speca & Carlson, 2010). 
Participants were recruited from fall 2005 until spring of 2007, had to be free of a chronic 
medical condition, attend a minimum of six (75 percent) of the program‟s classes, and be able to 
understand English.  The program consisted of eight weekly, 90-min sessions. Mindfulness 
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meditation was the core component of the program and was taught to participants through body 
scan sensory awareness exercises, seated and walking meditations, as well as gentle yoga, 
presented as a form of moving meditation.  Classes ranged from 15 to 20 people and participants 
were asked to reserve 45 minutes per day for home practice. To aid the program, a booklet was 
distributed containing information relevant to each week‟s instruction and additional references 
for those wanting to know more about the practices.  Additionally, participants received two 
compact discs, which had guided instruction for the body scan, sitting meditation, walking 
meditation, Meta meditation and both standing and lying yoga postures.   
The study started with 104 participants; however, only 51 participants provided pre-and 
post-questionnaires.  Using Cohen‟s d, effect sizes were calculated for the program and results 
showed significant reductions in symptoms of stress and mood disturbance, as well as increases 
in mindfulness, spirituality and self-compassion. In regards to empathy, results showed a 
significant increase in perspective taking and a significant decrease in personal distress from pre 
to post-test measures; no significant change was observed for empathic concern.  Correlational 
analyses for total change scores revealed that changes in self-compassion were predicted by 
changes in mindfulness. Additionally, self-compassion and aspects of empathy revealed strong 
associations with psychological functioning.  Given the diverse nature of this community sample, 
MBSR may be an effective way to increase psychological well-being, self-compassion and 
aspects of empathy in psychologically healthy individuals (Birnie, Speca, & Carlson, 2010).   
Cheisa and Serretti (2009) examined the role of Mindfulness Based Stress Reduction 
(MBSR) meditation on reducing stress in healthy subjects.  The researchers chose to focus on 
healthy subjects because MBSR has had positive results with numerous mental and physical 
disorders but has rarely been studied to improve the status of already healthy individuals, in 
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particular, as a tool for the reduction of stress (Birnie, Speca, & Carlson, 2010; Cheisa & Serretti, 
2009).  Continuous stress, even in healthy individuals may lead to unproductive and unhealthy 
thoughts that consume energy and only increase the perception of stress.  Additionally, 
intensified stress can undermine resilience factors of hope and forgiveness.  The researchers 
concluded that MBSR can be a powerful tool for stress reduction by teaching individuals to 
observe situations and thoughts non-judgmentally and by helping people develop an awareness 
of inner and outer experiences.  The aim of this meta-analysis was to investigate the current 
evidence about the effectiveness of MBSR in healthy subjects, with a particular focus on its 
benefits for stress reduction.   
Cheisa & Serretti (2009) conducted a meta-analysis comparing MBSR and standard 
relaxation through a literature search using MEDLINE, the ISI Web of Knowledge, the Cochrane 
database, and the references of retrieved articles. To be included, studies had to provide both pre-
and post-test outcome variables or Cohen‟s d between post-and pre-test within-group differences. 
Studies not satisfying this last criterion but satisfying other inclusion and exclusion criteria were 
not meta-analyzed and were reviewed only in a narrative way.  Cohen‟s d effect size between 
meditators and controls on stress reduction and spirituality enhancement values were calculated.  
Results of this meta-analysis presented that MBSR had an effect on stress reduction, both in 
reducing stress and in enhancing spirituality values in healthy subjects.  Additionally, a direct 
comparison between MBSR and standard relaxation found that both treatments were equally able 
to reduce stress and MBSR was able to reduce ruminative thinking and trait anxiety, as well as 
increase empathy and self-compassion.  The researchers concluded that further research is 
needed to investigate larger and more heterogeneous samples, to assess efficacy measures in the 
long term, and to better establish specific effects of this particular meditation program (Cheisa & 
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Serretti, 2009). 
Meditation, similar to MBSR, has numerous health benefits.  Less often studied though 
are the physiological pathways, including the immune and neuroendocrine systems, which are 
affected by a meditation practice.  A study conducted by Pace, et al. (2009) examined the effect 
of compassion meditation on immune, neuroendocrine and behavioral responses to stress and 
evaluated the degree to which engagement in a meditation practice influenced stress reactivity.  
Although little is known about the role of compassion meditation on stress related responses, 
interest in compassion meditation has steadily grown over the past few years (Goleman, 2003).   
Self-compassion has been associated with decreased levels of perceived stress, burnout, 
depression, and anxiety as well as increases in life satisfaction (Pace, et al., 2009; Neff, 2003; 
Goleman, 2003; & Raes, 2011).  Additionally, individuals with strong self-compassion have 
shown less negative emotional reactions to laboratory psychosocial stressors (Pace, et al., 2009).  
This study by Pace, et al. was designed as an investigation into the effect of lojong-based 
compassion meditation training on innate immune and neuroendocrine responses to psychosocial 
stress.   Researchers examined whether a consistent practice of compassion meditation would 
reduce interleukin (IL)-6 and cortisol responses to a standardized laboratory psychosocial 
stressors in medically healthy young adults when compared to a health control group.   
The study conducted by Pace, et al. (2009) was comprised of sixty-one healthy adults 
ranging in age from 17-19 years old who were recruited from an Introductory Health Class at 
Emory University.  Participants were randomized to 6 weeks of compassion meditation or 
participation in a control group followed by exposure to a standardized laboratory stressor.  
Participants in the compassion meditation group attended a 50 minutes class twice a week for 6 
weeks. Class sessions combined teaching and discussion with an average of 20 min of 
11 
 
meditation.  Participants in the control group attended a health discussion group, two times a 
week for 6 weeks.  Physiologic and behavioral responses to the a laboratory stressor were 
determined by repeated assessments of plasma concentrations of interleukin (IL)-6 and cortisol 
as well as total distress scores on the Profile of Mood States (POMS) at both the beginning and 
end of the study.  Results of the study showed that participation in the meditation group was 
correlated with decreased (IL)-6 and cortisol in addition to POMS distress scores.  Results 
suggest that participating in a compassion meditation practice may reduce stress-induced 
immune and behavioral responses, although more research is needed to determine whether 
individuals that engage in compassion meditation practices are more likely to exhibit overall less 
negative emotional reactions (Pace, et al., 2009).  
Effects of Mindfulness Based Activities with College Aged Students 
 Oman, et al. (2008) evaluated the role of meditation on college students‟ levels of stress, 
rumination, forgiveness, and hope.  Researchers chose to focus on college students due to the 
high levels of stress that this group experiences; often due to their inability to cope with a range 
of academic, social, and, personal pressures that they face.  Many first year college students also 
deal with living apart from their family and friends for the first time, which can trigger a stress 
response or even depression is some cases.  Additionally, advanced college students face 
pressures associated with academic performance, career decisions, family and friends, and 
concerns about finding a job.   Stress, is often identified by students to be the biggest hindrance 
to academic success.  Oman, et al. (2008) also pointed out that chronic stress that isn‟t handled 
with appropriate coping mechanisms can lead to unproductive thoughts, more stress, decreased 
feelings of hope, and reduce students‟ ability to forgive; which highlights the need for effective 
ways to managing stress in college undergraduates.   
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This particular study involved two, 8-week training programs for college undergraduates, 
which consisted of 90 minutes per week of meditation-based stress-management.  After a pre-
test, the researchers randomly assigned college undergraduates to one of three groups, 
mindfulness-based stress reduction (MBSR), Easwaran‟s Eight-Point Program or a control group 
that received no meditation training.  Both meditation groups were very similar in skills and 
practices and served, according to researchers, as two strong examples of meditation based stress 
management programs.  Pretest, post-test, and 8-week follow-up data on self-report outcome 
measures were collected by researchers.  Results of the 8 week intervention with college students 
found no post treatment differences between the two meditation groups, or between post-test and 
8-week follow-up.  However, when the two meditation groups were compared with the control 
group, those students involved in either meditation group experienced significant benefits for 
their stress, forgiveness and rumination.  These findings suggest that meditation-based stress-
management programs reduce stress and enhance forgiveness among college undergraduates and 
can serve as valuable health tools for the college student population (Oman et. al., 2008). 
Lily Preer (2010) also examined the effects of stress with college students.  Similar to the 
ideas presented in the study by Oman, et al. (2008), feelings of perceived stress in the college 
student population can be high due to not only academic and future job pressures, but also due to 
distress from interpersonal relationships.  The perception of being stressed can become unhealthy 
when students turn to coping mechanisms that are harmful, such as drinking too much alcohol, 
binging on food, or taking prescription or illegal drugs.  One‟s perception of stress can also differ 
based on one‟s personality and cognitive style, leading some individuals to generate their own 
stressors, often perpetuating an unhealthy stress cycle, which can affect college students‟ mental, 
emotional and physical health.  This research by Preer (2010), like Oman et al. (2008) highlights 
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the need for college students to learn other, more healthful ways to cope with life‟s stressors.   
The study by Preer (2010) investigated the stress reducing effects of a meditation 
intervention with college students.  The study was comprised of 43 college students from 
Connecticut College, which were assigned to one of three groups, a mindfulness meditation 
group, a progressive muscle relaxation group or a control group that received no intervention.  
The students in the study were selected based on their personality and cognitive style.  Those 
students selected to be in the study were high in interpersonal sensitivity, a group often sensitive 
to life‟s stressors.  In the two experimental sessions, participants learned stress-reduction 
techniques. Perceived stress, mood, coping and cortisol levels were assessed pre-and post-
intervention. Participants also completed a follow-up four weeks after the second session.  
Changes in stress, mood and coping were assessed in all three groups.  Preer (2010) found that 
there were no changes in perceived stress, although avoidant coping, cortisol levels, and negative 
mood decreased in all groups.  The study also found that the mindfulness meditation group had 
higher positive mood post-intervention. Additionally, this study by Preer (2010), similar to 
Oman, et al. (2008) presents that meditation can be a healthy way to cope with interpersonal 
stressors for college students.   
Shapiro, Schwartz, and Bonner (1998) examined Mindfulness Based Stress Reduction 
(MBSR) with a group of college aged participants, composed of medical and premedical 
students, two groups that are often known for the high levels of stress they experience.  Medical 
students and premedical students often face a cascade of mental, emotional and physical 
consequences from high levels of stress and the inability to effectively cope with this stress.  The  
aim of this study was to assess the effectiveness of a short term mindfulness-based intervention 
as a way to decrease  overall  negative  psychological symptoms, such as anxiety and depression; 
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enhance the doctor-patient relationship through  the  cultivation  of  empathy; and  foster spiritual  
growth  and  understanding. Ultimately the goal of this study was to help students in the medical 
field and those experiencing high stress to adopt a more balanced approach to their own lives.   
Using an 8-week meditation-based stress reduction intervention on premedical and 
medical students Shapiro, Schwartz, and Bonner (1998) found that medical and premedical 
students that practiced MBSR were able to effectively reduce self-reported state and trait 
anxiety; overall psychological distress, including depression; increase scores on overall empathy 
levels; and increase scores on a measure of spiritual experiences assessed at the end of the 
intervention.  These results also held up during the exam period. Researchers pointed out that 
additional research should examine the effects of mindfulness based exercises with other groups 
of college aged students experiencing high levels of stress (Shapiro, Schwartz & Bonner, 1998).   
Effects of Yoga and Activity Programs with College and Graduate Students 
Yoga is another mind-body modality that is growing in popularity and has had positive 
impacts on many aspects of health.  There is growing evidence that yoga improves mental health, 
decreases symptoms of anxiety and stress and increases feelings of well-being (Kabat-Zinn, 
1994; Gard, et al., 2012; and Christopher & Christopher, 2008).  While, there is some evidence 
that yoga increases mindfulness, yoga‟s role as a mediator of mindfulness on stress and well-
being has not yet been examined.  Gard, et al. (2012) investigated the effects of a yoga-based 
program on quality of life, perceived stress, mindfulness, and self-compassion in college aged, 
young adults.  Specifically, Gard, et al. (2012) examined whether participation in a 4 month yoga 
program increased quality of life, mindfulness, and self-compassion, and decreased perceived 
stress. Additionally, the researchers also examined whether the effects of participation on quality 
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of life and perceived stress were mediated by mindfulness and self-compassion. The study was 
comprised of 101 participants, 53 in the yoga program and 48 in a control group.  Participants 
ranged in age from 18-26 and self-selected to be in the study.  Researchers administered 
questionnaires to both groups of participants, at the beginning and end of the study, which 
measured quality of life, perceived stress, mindfulness, and self-compassion.   
Analysis of the questionnaires revealed that participation in the yoga program 
significantly predicted increases in quality of life, mindfulness, and self-compassion, and 
decreases in perceived stress. Results also showed that the impact of the yoga program on quality 
of life was mediated by mindfulness and self-compassion, and the effect of participation in the 
yoga program on perceived stress was mediated by self-compassion. These results suggest that 
yoga-based and mindfulness-based programs might share similar mechanisms, which could 
create an alternative option for individuals that have a desire to acquire the skills of mindfulness 
and self-compassion, but have a preference for more physically engaging practices. Finally, this 
study presents that yoga-based interventions could be of value in increasing the overall well-
being of young adults (Gard, et al., 2012).  
Malathi and Damodaran (1999) examined the role of stress on first year medical students 
and the benefit using of yoga to reduce students‟ stress levels.  First year medical students face 
numerous stressors that are unrelated to classes.  Factors contributing to high levels of stress in 
medical students and other highly competitive programs are often related to intense curriculum, 
academic competition, and excessive demands on physical, emotional, intellectual, financial, and 
social well-being.  Chronic stress can result in deteriorating performance and increased anxiety.  
Malathi and Damodaran (1999) chose to examine the benefits that yoga has on highly stressed 
medical students‟ anxiety levels prior to first year exams.    
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Yoga has many physical and mental benefits. Yoga has been found to have protective 
qualities by bringing harmony between individual‟s mind and body (Malathi & Damodaran, 
1999; Schure, Christopher & Christopher, 2008; and West, et al., 2004).  Yoga has been shown 
to improve one‟s attitude to stress, attention, memory, learning efficiency and outlook (Malathi 
& Damodaran, 1999).  In the ancient system of education in India various yoga practices were 
introduced within the formal education system to enable the development of good physical 
health, strong ethical values and increased tolerance to stress (Udupa, Sing, & Yadav, 1973).   A 
calm still mind, which results from the regular practice of yoga, can increase performance even 
when an individual is under increased stress and anxiety, such as during an exam (Malathi & 
Damodaran, 1999).   
Malathi and Damodaran (1999) studied the short term effects of yoga on anxiety scores 
during exams with 50, first year medical students, with no prior yoga experience.  All 
participants volunteered to be in the study and had no physical or mental conditions.  Students in 
the study were randomly divided into a yoga group and control group.  The yoga group 
participated in a one hour, guided yoga practice 3 times a week for 12 weeks and the control 
group participated in no yoga practice.  Malathi and Damodaran (1999) found that practicing 
yoga resulted in a statistically significant reduction in overall anxiety scores and a reduction in 
anxiety scores on the day of the exam. The yogic group also performed better on their exams 
when compared with the control group.  Additionally, the practicing yoga group experienced 
improvements in overall scores of well-being, feelings of relaxation, improved concentration, 
self-confidence, attentiveness, and positive outlook.  The results of this study highlight the 
beneficial role that yoga can have on individuals under a great deal of stress, not only in reducing 
overall anxiety levels but also in reducing anxiety scores during stressful events, such as exams 
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(Malathi & Damodaran, 1999). 
Bourgoin (2011) examined the effects of yoga on the mental health of college students.  
Due to a greater emphasis being placed on posture in yoga, especially in Western cultures, many 
individuals have begun using yoga as a form of physical exercise and activity.  However, unlike 
other forms of exercise, a practice of yoga can provide the opportunity for self-observation of 
internal physiological and psychological states. Additionally, while conventional exercise has 
been shown to reduce stress, yoga is able to foster a self-awareness that may further enhance the 
effects of exercise alone to benefit mental health.  Bourgoin (2011) discusses that as the practice 
of yoga becomes more popular in universities and physical health/fitness clubs, the mindfulness 
component of yoga may be left out, which may cause one to wonder whether it is this mindful 
component of yoga, which produces health benefits, simply moving, or both.   
To investigate the effectiveness of yoga with or without the mindfulness component, 
college students were randomly assigned to one of three groups, yoga with an emphasis on 
mindfulness, yoga with no emphasis on mindfulness, or a control group.  Group classes took 
place over the course of the Spring 2012 semester at Florida State University.  Bourgoin (2011) 
hypothesized that both yoga groups would significantly improve measures on psychological 
health over the control group, but that the mindfulness yoga group would experience the greatest 
increases in psychological health measures over the course of the study.  After participation in 
four weekly, 45-minute yoga sessions over the course of a 15-week semester an ANCOVA on 
post-test scores measuring aspects of psychological well-being showed statistically significant 
differences and large effect sizes between the intervention group and the control group on 
measures of positive affect, mental health, relaxation, and mindfulness.  As hypothesized the 
yoga group with a mindfulness component experienced significantly higher levels of positive 
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affect compared to the control group, however, the yoga group with a mindful component, 
surprisingly, did not experience greater increases in mindfulness measures over the course of the 
semester.  The major finding of this research indicates that yoga, with or without a mindful 
component is effective in bringing about psychological health benefits in the college student 
population (Bourgoin, 2011).   
Hewett, et al. (2011) examined the effect of an 8-week Bikram yoga program on levels of 
mindfulness, perceived stress and physical fitness.  Bikram yoga is a form of hatha yoga, often 
referred to as “hot yoga”.  It is an increasingly popular practice of yoga that consists of a series 
of 26 asanas or poses, including two breathing exercises.  It is a unique practice due to the 
physical and mental challenge of the prolonged duration of the poses.  Asanas or poses in this 
hour and a half long practice are often held for up to one minute in a 105º F heated room.  
Hewett, et al. (2011) discussed that past research has not described the relationship or correlation 
between mindfulness and physical fitness; however, many mind-based programs such as yoga 
and Tai Chi have been shown to improve some components of fitness, including 
cardiorespiratory health, musculoskeletal health and flexibility as well as psychological health.  
Due to the uniform and repetitive nature of Bikram, which incorporates the exact sequence of 
asanas regardless of class time, instructor or studio; it allows for maximum attention to the day-
to-day differences in the mind and body.  To a certain degree, this consistent yoga practice 
controls many variables, leaving each individual and how he or she perceives their body on a 
given day as the variable that can be manipulated using the Bikram specific poses.   
The purpose of this research by Hewett, et al. (2011) was to observe changes in the levels 
of mindfulness, perceived stress, and physical fitness due to participation in an 8 week Bikram 
yoga program.  Hewitt, et al. (2011) hypothesized that college students in the study would show 
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improvements in mindfulness, perceived stress and physical fitness over the course of the 8 
weeks.  Fifty-one college students from Boise State University participated in three Bikram yoga 
sessions over an 8-week period.  Mindfulness, perceived stress, and components of physical 
fitness were assessed both pre-and post-intervention.  Results of a MANOVA analysis showed 
that participation in an 8 week Bikram yoga program increased levels of overall mindfulness.  
Paired t-tests showed that the 8-week Bikram yoga program lowered levels of perceived stress 
and did not improve all components of assessed physical fitness measures.  Results also showed 
that mindfulness was negatively correlated with perceived stress and that overall Bikram yoga 
positively affected psychological and physical health in the sample college student population.  
This research helps further the understanding of mind-body based programs with the college 
student population and gives people with chronic stress additional tools to increase mindfulness 
and reduce stress in their lives (Hewett, et al., 2011).   
Schure, Christopher and Christopher (2008) examined the effect of teaching hatha yoga, 
meditation, and qi-gong over a four-year time period.  This qualitative study consisted of 
counseling graduate students, which participated in a 15-week, 3-credit Stress Reduction course.  
Students in the study were exposed to all three mind-body modalities as part of a 15-week, 3 
credit mindfulness-based stress reduction course.  This study similar to many of the others 
discussed involving students, also explained the toll that stress can have on the health of 
students.  This article also highlighted that those that work in the mental health care field, such as 
counselors, are particularly vulnerable to stress overload due to the high demands and unique 
workplace challenges that these individuals face.  Mental health care professionals often 
experience emotional exhaustion in addition to the usual workplace sources of stress, coupled 
with “compassion fatigue” and “vicarious traumatization”.  Schure, Christopher and Christopher 
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(2008) chose to use graduate level counseling students in their study, due to the harmful effects 
that stress can have on this group‟s effectiveness and success, which reduces their capacity for 
attention, concentration and decision making skills when interacting with clients.    
Qualitative data for the study was collected from 33 students over a 4-year time span.  
The 15 week, 3 credit course had two main goals, to familiarize students with mindfulness based 
practices, such as yoga, meditation and qigong; and provide students with practical tools for self-
care.  The course met 2 times per week for 75 minutes of hatha yoga, sitting meditation, and qi-
gong.  As a final assignment students turned in a “journal assignment” or paper, which contained 
their thoughts on how their lives had changed as a result of the course; which practice affected 
them the most; how the class affected their work with clients; and how they see themselves 
integrating what they have learned into their career.   
Responses were analyzed using NVivo and results of the analysis found that participants 
in the course reported positive physical, emotional, mental, spiritual, and interpersonal changes 
as a result of the course.  Additionally, students reported that the course had substantial effects 
on their counseling skills and therapeutic relationships. Students expressed different preferences 
for each practice, but overall participants reported that hatha yoga had multiple benefits for 
individuals, such as consciousness of one‟s body and its abilities, satisfaction from challenging 
oneself physically, and increased energy and mental clarity and concentration. Participants 
reported that meditation seemed to help them when dealing with difficult emotions.  Participants 
also reported that the gently fluid movements of qi-gong had a positive impact on students‟ 
mood, emotions, and consciousness.  Additionally, results of the analysis found that students had 
intentions of integrating mindfulness practices into their future profession.  This study similar to 
many others examining mindfulness based practices has presented that yoga, meditation and 
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qigong can have powerful effects on the mental, physical and emotional health and well-being of 
both students and professionals under a great deal of stress (Schure, Christopher & Christopher, 
2008).  
West, et al. (2004) investigated the effect of hatha yoga and African dance on the stress 
levels and psychological well-being of students.  This article, like many of the others in this 
literature review discussed the serious and detrimental effects that stress can have on health.  
Additionally, college aged students, similar to much of the other research with this group, face an 
enormous amount of perceived stress and anxiety due to many competing factors.  The aim of 
this study was to examine some of the psychological and neuroendocrine responses to hatha yoga 
and African dance.  The study was comprised of 69 healthy college students, who volunteered to 
be in the study, based on their enrollment in one of three, 90 minute classes of either African 
dance, hatha yoga or an introductory biology class, which served as a control for the study.  
Participants completed the Perceived Stress Scale (PSS), the Positive Affect and Negative Affect 
Schedule and also provided a saliva sample for cortisol.  Data collection took place 3 weeks into 
the semester and during finals week.   
Results of this study conducted by West, et al. (2004) found that both African dance and 
hatha yoga significantly decreased perceived stress and negative affect when compared to the 
biology class control.  Positive affect was significantly increased in African dance, significantly 
decreased in the biology class, and did not change in hatha yoga class.   West et al. (2004) also 
reported that cortisol increased in African dance, decreased in hatha yoga and did not change in 
the biology class. Although the perceived stress and negative affect levels decreased in both 
African dance and Hatha yoga, cortisol levels significantly increased in African dance and 
decreased in hatha yoga, which researchers attributed to different states of physiological arousal.  
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West et al. (2004) was able to present that similar to mindfulness based practices, such as yoga, 
movement related practices, like African dance can lead to the perception of less stress, which 
provides individuals wanting to reduce stress an alternative coping mechanism than just a 
mindfulness based practices.   
Berger and Owen (1992) examined the mood benefits of yoga and swimming with 
college student participants.  Swimming and yoga both and have physical and mental health 
benefits, but they both differ in aerobic training benefits.  Exercise, in the form of running, 
swimming and even yoga with college students is often accompanied by a variety of 
psychological changes, including lowered stress levels and improvements to mood and outlook.  
Berger and Owen (1992) found the psychological effects of swimming to be similar to those of 
jogging and found that the stress-reduction benefits of Hatha yoga were similar to those for 
jogging and swimming, pointing out that exercise may not have to be aerobic to be associated 
with the psychological benefits.  Researchers of the study noted that swimming is high in aerobic 
conditioning, but yoga, consists of a series of gentle stretching exercises and is not. Both yoga 
and swimming do however; facilitate abdominal breathing which is included in many stress-
reduction techniques (Cheisa & Serretti, 2009; Kabat-Zinn, 1994; & Preer, 2010).   
The study was comprised of 87 college students enrolled in either a swimming class, a 
yoga class, or a lecture-control class.  Participants completed mood and personality inventories 
before and after the class.  Students enrolled in the health science lecture course served as an 
experimental control, which helped researchers in distinguishing between the effects of exercise 
on mood and those of being in a group situation and those occurring naturally throughout the 
semester. In addition, the age, gender, and initial pre-test mood and anxiety scores of the control 
and exercise participants were compared to discern possible characteristics of students selecting 
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physical activity classes.  Swimmers and yoga participants exercised for approximately 60 
minutes per week in a class setting. Swimmers met for 40 minutes of instruction two days a week 
for 14 weeks. Within the 40-minute class session, they swam at a moderate rate for 25 to 30 
minutes. The yoga class met in an 80-minute session one night a week that included 
approximately 60 minutes of exercise.  The lecture-control class met in 50-minute class sessions 
three days a week.  
A multivariate analysis of variance (MANOVA) indicated that both yoga participants and 
swimmers reported greater decreases in scores on Anger, Confusion, Tension, and Depression 
than did the control students. The consistent mood benefits of yoga supported Berger and 
Owen‟s earlier observation that exercise doesn‟t have to be aerobic to be associated with mood 
enhancement.  Results showed that among males in the study, decreases in Tension, Fatigue, and 
Anger after yoga were significantly greater than after swimming. Yoga may be even more 
beneficial than swimming for men who personally select to participate. Results also showed that 
women in the study reported fairly similar mood benefits after swimming and yoga, presenting 
that aerobic exercise may not be necessary to facilitate the mood benefits with women.  These 
results, present that physical activity, which is often thought of as gentle and more mindful, such 
as yoga, could produce mood enhancing benefits for those individuals that don‟t like intense, 
vigorous activity (Berger & Owen, 1992).     
Research focusing on yoga has highlighted the numerous health benefits of this practice 
with the college student population; however, research focusing on the relationship between a 
yoga practice and attention is limited.  Carlin, et al. (2009) chose to focus on yoga based on the 
research findings regarding yoga‟s benefits for college students and the practice‟s unique 
combination of meditation and physical activity (Berger & Owen, 1992; West, et al., 2004; 
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Schure, Christopher & Christopher, 2008; & Hewett, et al., 2011). Although some studies have 
focused on various aspects of how yoga affects cognition, the knowledge specifically pertaining 
to the effects of yoga on attention is still limited. Attention, according to Carlin, et al. (2009) is 
the mind‟s filtering process, which allows an individual to focus on a few important aspects of 
the surrounding environment.  In this study, selective attention, which requires individuals to 
focus upon target stimuli while ignoring other stimuli, is explored in an effort to understand the 
relationship between yoga and attention (Carlin, et al., 2009; Frings, Englert, Wentura, & 
Bermeitinger, 2009). 
 Carlin, et al (2009) chose to measure whether physical activity, in the form of yoga, had 
an immediate effect on selective attention and mental concentration of college students.  The 
study used a quasi-experimental pre-test, post-test design, with nonequivalent groups to compare 
the effects of yoga and aerobic exercise classes to determine whether a yoga practice improved 
attention beyond aerobic activity. Participants were not randomly assigned to groups, because 
they self-selected their instructional activity classes. Participants were in two groups: a yoga 
experimental group and an aerobic control group. The experimental group participated in 
instructional yoga classes that combined physical activity with mindfulness meditation exercises. 
The control group participated in instructional aerobic exercise that involved physical activity 
without a mindfulness meditation component.  Participants in both groups attended a 
measurement session before one class and following the next class they attended.  During 
measurement sessions both groups took the d2 Test of Attention and a behavioral survey.  The 
behavioral survey was given to participants to obtain information about specific behaviors in the 
week prior to each measurement session.  The d2 Test of Attention measured the selective 
attention and mental concentration of participants.  There was at least one week between 
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measurement sessions to ensure that learning did not affect the scores on the d2 Test of Attention 
(Carlin, et al., 2009).   
  The design of this study allowed for the observation of the immediate effect on attention 
produced by short-term instructional yoga practice.  Results of the analysis of survey responses 
using an ANOVA found a statistically significant improvement between pre- and post-test scores 
on attention for both groups, suggesting that physical activity correlates with an increase in 
attention immediately following the activity.  However, results also showed that participants in 
the aerobics class had attention scores that were statistically significantly higher than those of the 
participants in the yoga class.  Although the attention scores suggest that the scores of the 
aerobics group significantly increased with respect to the yoga group, this relationship was not 
seen when looking at the concentration performance score, which Carlin, et al. (2009) explains is 
a more reliable measure of attention.  Although, both groups seemed to show a significant 
increase in attention post-intervention, the results did not provide a way to determine the 
mechanism for this increase. Both meditation and physical activity have been shown to increase 
attention, therefore it is possible that the two groups‟ attention scores increased for different 
reasons (Carlin, et al., 2009).  
A study conducted by Caldwell, et al. (2010), similar to West et al. (2004) and Carlin, et 
al. (2009) examined the effect of a mindfulness-based exercise and a movement based exercise 
on the stress levels of college students.  Caldwell, et al (2004) investigated whether movement 
based exercise with mindful components can decrease college students‟ stress levels in addition 
to increase their levels of mindfulness, mood, self-efficacy and sleep quality.  Rather than 
focusing on stress as many of the other studies presented, this article discussed the poor quality 
of sleep that many college students face, which thereby impacts their mental, physical and 
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emotional health as seen through greater stress levels, decreased self-efficacy and mood states.  
One known intervention for poor sleep and high stress levels is exercise.  Promising behavioral 
interventions for treating insomnia and poor sleep are those that focus on alleviating stress and 
reducing worry.  Mindfulness Based Stress Reduction (MBSR) is one such intervention that has 
been used to reduce stress and worry in the college student population.  Additionally, there is 
some evidence in prior research which associates improved sleep with increased practice of 
mindfulness techniques, such as meditation and yoga (Caldwell, et al, 2004). 
Caldwell, et al. (2010) examined whether mindfulness increased in college students 
through participation in movement-based courses and whether changes in self-reported self-
efficacy, mood, and perceived stress contributed to the relationship between increased 
mindfulness and better sleep.  There were 166 college students which participated in this study 
based on their enrollment in a 15 week college course to fulfill their Physical Activity/Wellness 
General Education requirements.  Students were enrolled in Pilates, Taiji quan, or Gyrokinesis.  
Although all three classes are very different in origin, they are all rooted in the practice of 
meditation.  The Pilates and Gyrokinesis classes met twice a week for 75 minutes each class 
period or 3 times per week for 50 minutes each class period over a 15-week semester.  The Taiji 
quan classes met twice a week for 50 minutes each session for 15 weeks.  To collected data on 
measurements of mindfulness, self-efficacy, sleep quality, stress and mood, students completed a 
survey in class at the beginning; midpoint and end of the semester to investigate whether 
participation in certain movement based courses with a mindful component lead to increases in 
overall levels of mindfulness.   
Results of this study by Caldwell, et al. (2010) revealed that total overall mindfulness 
scores and mindfulness subscales increased for all three physical activity classes.  Researchers 
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also found that at the end of the semester greater changes in mindfulness were directly associated 
with better sleep quality.  Additionally, researchers found that Tiredness, Negative Arousal, 
Relaxation, and Perceived Stress all contributed to the overall effect of increased mindfulness on 
improved sleep.  Other studies in this literature review have shown that participation in 
meditation based programs can increase college students‟ levels of mindfulness and improve 
sleep, however, Caldwell, et al. (2010) was able to also show that a variety of movement based 
classes can do the same for college students.  These results indicate that movement based activity 
can lead to increases in mindfulness and better sleep, which can provide additional options for 
stressed, sleep deprived individuals that are seeking relief, but don‟t identify with conventional 
mindfulness based classes, such as meditation (Caldwell, et al., 2010).    
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Chapter Three 
 
Methodology 
 
 
Research Design  
 
This study used a non-experimental pre-test/post-test research design with non-equivalent 
groups.   The design was selected because the independent variable (type of activity class) lacked 
controls.  For this study a convenience sample was used.  Participants were recruited based on 
their enrollment in the following Spring Semester 2013, HHP activity classes at the University of 
Montana: HHP 135, Mountaineering & Rock Climbing; HHP 102, Beginning Fitness; HHP 109, 
Tai Chi; and HHP 162, Yoga.  Since the development of mindfulness may also be part of a 
normal developmental process in college students (Caldwell, et al., 2010), the researchers 
recruited participants from the activity classes that were either mindfulness based (Yoga and Tai 
Chi) or strictly movement based (Mountaineering and Rock Climbing and Beginning Fitness).  
The researchers also included a non-movement group, an academic class, Introduction to Human 
Sexuality, which was not intentionally focused on mindful movement and could serve as the 
control group in this study; however, due to lack of post-test responses this control group was 
dropped from the study.     
Applying the pre-test/post-test design, participants were measured on the dependent 
variables of mindfulness, self-compassion, stress and attention.  Participants in the study took an 
online survey during the first two weeks and last two weeks of the semester through 
SurveyMonkey.  The online survey consisted of the 12-item Self-Compassion Scale (SCS), the 
10-item Perceived Stress Scale (PSS), the 12-item Cognitive and Affective Mindfulness Scale 
(CAMS-R), and an online Stroop Test (See Appendix, p 53). The online Stroop Test measures 
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selective attention, cognitive flexibility, and processing speed, and is used as a tool in the 
evaluation of executive functions (Frings, Englert, Wentura, & Bermeitinger, 2009).  
Additionally, there were several quantitative questions within the online survey which assessed 
negative coping mechanisms, study habits, alcohol consumption, sleep, and perceptions of eating 
and body image.  
Instruments:  
● Self-Compassion: The Self-Compassion Scale (SCS) is a 12-item scale designed to 
measure self-kindness, self-judgment, common humanity, isolation, mindfulness, and 
over-identification. Participants responded to items such as „„how I typically act toward 
myself in difficult times‟‟ on a 5-point scale, with higher total scores indicating greater 
self-compassion.  It has shown good validity and reliability cross culturally.  Internal 
consistency between items is high for each of the subscales of the SCS, ranging from 
α=.73 to α=.83 (Van Dam et al., 2011). The SCS has also demonstrated good test-retest 
reliability over both a three-week period (r = .93; Neff, 2003) and a five-month period (r 
= .71; Raes, 2011).  
● Stress: The Perceived Stress Scale (PSS) is a 10-item psychological instrument for 
measuring perceptions of stress.  Items were designed to measure how unpredictable, 
uncontrollable, and overloaded respondents find their lives.  The scale also includes a 
number of direct queries about current levels of experienced stress.  The PSS was 
designed for use in community samples with at least a middle school education.  The 
items are easy to understand, and the response alternatives are simple to grasp.  
Moreover, the questions are of a general nature and hence are relatively free of content 
specific to any subpopulation group.  The questions in the PSS ask about feelings and 
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thoughts during the last month.  In each case, respondents are asked how often they felt a 
certain way. The PSS has a reported reliability and validity of r=0.85 (Cohen & 
Williamson, 1988). 
● Mindfulness: The Cognitive and Affective Mindfulness Scale-Revised (CAMS-R) 
(Feldman, Hayes, Kumar, Greeson, & Laurenceau, 2007) is a 12-item measure of 
attention, present focus, awareness, and acceptance of thoughts and feelings in general 
daily experience. These components are not measured separately but are combined to 
provide a total mindfulness score.  Items include, “I try to notice my thoughts without 
judging them,” “It is easy for me to concentrate on what I am doing,” and “I am able to 
accept the thoughts and feelings I have.” Internal consistency for the 12-item scale ranged 
from α=.74 to α=.77.  The CAMS-R is positively correlated with the Freiburg 
Mindfulness Inventory (FMI) and the Mindfulness Attention Awareness Scale (MAAS), 
in addition to, well-being, adaptive emotion regulation, cognitive flexibility, problem 
analysis, and plan rehearsal and negatively correlated with symptoms of distress, worry, 
rumination, brooding, thought suppression, experiential avoidance, and stagnant 
deliberation (Feldman, Hayes, Kumar, Greeson, & Laurenceau, 2007). 
● Attention: The Online Stroop Effect Test is an outcome of individual‟s mental 
(attentional) vitality and flexibility.  The effect is related to the ability of people to read 
words quicker and more automatically than they can name colors.  Typically, colored 
words are presented, and participants have to pronounce or classify the ink color of these 
words as fast and as accurately as possible. Half of the words have a negative value, 
whereas the other half of the words are neutral. The color-responses to words with a 
negative value are usually slower and more error prone than responses to neutral word, 
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possibly indicating the automatic allocation of attention to emotional stimuli (Frings, 
Englert, Wentura, & Bermeitinger, 2009).  The Stroop Test has high levels of internal 
consistency ranging from α=.87 to α=.91 (Siegrist, 1995), however it has been found to 
have low levels of test-retest reliability (<0.70), meaning that improvement in 
participants‟ scores is related to learning how to better perform the task or different 
motivational states or mood influencing the participant‟s level of engagement (Windle, 
2012). 
● Lifestyle: The researchers developed 10 quantitative questions which were given within 
the online survey.  These questions assessed potential current negative coping 
mechanisms, study habits, attention, alcohol consumption, sleep, and perceptions of 
eating and body image. 
Data Collection 
Prior to the first day of class, researchers began to recruit participants by obtaining oral 
permission to discuss the study from course instructors at the University of Montana.  During 
this time details of the study were discussed and explained, specifically the amount of time the 
study would take away from class time.  The researchers attended the first class to discuss the 
study with prospective participants (students) and provide informed consent forms for them to 
sign, if students were interested in participating.  The researchers collected study data during the 
first two weeks and the last two weeks of the semester through an online survey available to 
participants through SurveyMonkey.  Each pre and post-test survey was reported to take students 
between ten to fifteen minutes to complete.  The online survey assessed levels of mindfulness, 
perceived stress, and self-compassion and participants were able to take the survey during their 
own time.  Data was then downloaded from SurveyMonkey into Excel, cleaned, and inputted 
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into Statistical Packages for Social Science, Version 21 (SPSS, V. 21) for analysis.  
IRB Approval 
Study procedures were approved by the Institutional Review Board of the University of Montana 
prior to collection of all data (See Appendix, p 53).  
Data Analysis 
The pre-and post-test data collected from participants in this study was analyzed using 
the Statistical Packages for Social Sciences, Version 21 (SPSS, Chicago, Ill, USA).  Based on the 
study‟s research questions independent samples t-tests were used to compare the changes over 
time of the pre and post-test means of the different activity classes at the University of Montana 
to determine which activities resulted in increased mindfulness.  Independent samples t-tests are 
appropriate for analyzing survey scores for dissimilar groups (Coolidge, 2012).  Independent 
samples t-tests were also used to determine the difference between pre-and post-test scores in 
students‟ levels of mindfulness from the traditional exercise classes to the exercise classes with a 
mindful component.   Additionally, independent samples t-tests helped determine across time 
which activities lead to less perceived stress as judged by the perceived stress scale; greater self-
compassion as measured through the self-compassion scale; and greater mindfulness in general 
daily experience, as measured by the Cognitive and Affective Mindfulness Scale-Revised.   
The independent samples t-test was chosen over other possible analysis methods, such as 
the ANOVA or MANOVA, because this project wanted to compare two groups (mindfulness 
based activity classes to activity classes without a mindful component) as opposed to the 
ANOVA or MANOVA, which is a comparison of three or more groups with one or more 
dependent variable.  The independent samples t-test is also a better fit for this analysis over the 
MANOVA, because the changes that occur in students‟ levels of mindfulness, perceived stress, 
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self-compassion and attention are not being measured as interrelated variables (interaction 
effects were not considered).  Additionally, the independent samples t-test is the best method of 
analysis for this project because it‟s aim is to measure the changes in single dependent 
continuous variables (mindfulness, perceived stress, self-compassion, and attention) against one 
categorical grouping variable (type of activity class) (Coolidge, 2012).   
Originally, it was planned that Pearson correlation coefficients would be calculated for 
total post-PSS, CAMS-R, SCS scores and demographic and lifestyle variables such as 
relationship status, socio-economic class, number of children, alcohol consumption, and body 
preoccupation to determine the strength of the relationship between selected demographic and 
lifestyle variables collected from students and students‟ levels of mindfulness, perceived stress, 
self-compassion and attention.  However, Pearson‟s correlation coefficient could not be 
calculated because two continuous variables are needed and this study used categorical variables 
to collect data on the demographic and lifestyle variables (Pallant, 2010).  Therefore, a single 
factor ANOVA was used to compare the between group effects for selected demographic, and 
lifestyle variables on mindfulness, perceived stress, and self-compassion.  For example, the 
categorical groups between the demographic variable, family‟s income level, was examined to 
determine whether there were differences between these groups and their levels of mindfulness, 
perceived stress, and self-compassion. 
 
Treatment of Research 
 
The data gathered through this study will assist the University of Montana in determining 
which activity classes contribute to increased levels of mindfulness, perceived stress, self-
compassion, and attention for college students and provide rationale for continuing and 
improving the HHP activity classes at the University Montana. Past research has shown that 
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college students‟ participation in meditation and movement based classes leads to increases in 
students‟ mindfulness scores (Caldwell, et al, 2010).   
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Chapter Four  
 
Results  
 
 
 
Demographics  
 
A total of 96 students (Rock climbing n=8, Beginning Fitness n=13, Tai Chi n=11, Intro 
to Yoga n=29, Intro to Ashtanga Yoga n=13, Continuing Hatha Yoga n=8, Yoga & Meditation 
n=8 Introduction to Human Sexuality n=6) started the study, however only 41 completed the 
post-test survey (Rock climbing n=3, Beginning Fitness n=4, Tai Chi n=6, Intro to Yoga n=15, 
Intro to Ashtanga Yoga n=5, Continuing Hatha Yoga n=2, Yoga & Meditation n=5 , Introduction 
to Human Sexuality n=1). Participants ranged in age from 17-30, with nearly half of the 
participants (49%) within the pretest coming from the 17-20 age group; and just a little less than 
half (46.3%) in the post-test from this group. Males in the pre-test made up 23% of participants 
and females 76%.  Males in the post test made up 15% of participants and females 83%; the 
remainder did not identify themselves.   
Participants ethnically self-identified within the pre-test as: Native American n=1, 
Hispanic/Latino n=0, Hawaiian/Pacific Islander n=1, Asian n=4, White, Non-Hispanic n=88, 
African American n=0; and within the post-test as:  Native American n=0, Hispanic/Latino n=0, 
Hawaiian/Pacific Islander n=0, Asian n=2, White, Non-Hispanic n=36, African American n=0, 
Prefer not to say n=3.  Fifty-seven percent of students in the pre-test classified themselves as 
single, whereas, 52.5% of students in the post-test classified themselves as single. Additionally, 
61.7% of students had parents that were still married.  Students in the pre-test categorized their 
family‟s income level as low income (19.8%), middle class (44.9%), and upper class (27.1%); 
and the self-selected income level of students‟ families in the post test was low income (14.6%), 
middle class (48.8%), and upper class (29.3%).  The majority of students in this study did not 
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have children, in the pretest 93.8% of students had no children and 95.1% of students taking the 
posttest had no children. 
Table I: Demographic Summary Table 
Demographic Variable  Pre-Test Results Post-Test Results  
Age   17-20 (49%)  
 21-23 (31%) 
 24-26 (8%) 
 27-29 (1%) 
 30 + (10%) 
 17-20 (46%)  
 21-23 (32%) 
 24-26 (7%) 
 27-29 (5%) 
 30 + (10%) 
 
Gender   Male (23%) 
 Female (76%) 
 
 Male (15%)  
 Female (83%) 
Ethnicity  Native American (1%) 
 Pacific Islander (1%) 
 Asian (4%) 
 White (94%) 
 
 Asian (5%)   
 White (88%) 
 Prefer not to say (7%) 
Relationship Status   Single (57%)  
 In a relationship (34%) 
 Married (5%) 
 Divorced (3%)  
 Single (53%)  
 In a relationship (40%) 
 Married (5%) 
 Divorced (3%) 
 
Parent‟s Relationship Status   Single (3%)  
 In a Relationship (4%) 
 Married (62%) 
 Divorced (17%)  
 Remarried (6%) 
 Separated (3%) 
 Widowed (4%) 
 
 Married (72%)  
 Divorced (18%)  
 Remarried (3%)  
 Widowed (8%)  
  
Family‟s Income Level   Low Income (20%)  
 Middle Class (45%)  
 Upper Middle (27%)  
 Wealthy (3%)  
 Prefer not to say (2%) 
 Do not identify (3%) 
 Low Income (15%) 
 Middle Class (49%)  
 Upper Middle (3%) 
 Wealthy (2%) 
 Prefer not to say (2%) 
 Do not identify (2%)  
 
Number of Children   None (94%)  
 1 (1%) 
 2 (1%) 
 3 (4%) 
 None (95%)  
 1 (2%) 
 3 (2%)  
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Figure I: Makeup of Study by Activity Class  
 
Figure II: Makeup of Study by Activity Class  
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Research Questions  
Which activity courses offered by the HHP program at the University of MT provide students 
with increased levels of mindfulness? 
An independent samples t-test, assuming unequal variances, revealed that the 
mindfulness based activity class, Yoga and Meditation, had an increase in mean mindfulness 
levels of 0.98 from the pre-test to the post-test on the total CAMS-R (mindfulness assessment) 
score.  However, the pre/post-test difference for Yoga and Meditation was not found to be 
statistically significant at 0.05 level (See Table II).  The pre-test total mean CAMS-R Score for 
Yoga and Meditation was 26.63 and at the post-test increased to 27.60, with a change in total 
mean mindfulness levels from pre to post of 0.98.  The only other activity class to increase in 
total mean mindfulness scores over the course of the semester was the mindfulness based activity 
class, Tai Chi, which at the pre-test had a mean total score of 27.91 and this rose to 28.50 at the 
post-test, with a positive change of 0.59, which was not statistically significant.  Results for 
changes in total mindfulness scores on the CAMS-R for the other activity classes in the study 
either had no change in total mean mindfulness levels from pre-test to post-test (Hatha Yoga) or 
decreased in their total mean mindfulness scores (Beginning Fitness, Intro to Rock Climbing, 
Intro to Ashtanga Yoga, and Into to Yoga) from the pre-test to the post-test (See Table III).   
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Table II: Yoga and Meditation T-test
 
Table III: Change in Activity Class CAMS-R (Mindfulness) Scores over the course of the 
semester  
 
 
What is the difference in students’ levels of mindfulness from the traditional exercise class 
versus the exercise classes with a mindful component?  
Using an independent samples t-test to test the hypothesis that there is no statistically 
significant or experimentally important difference between student levels of mindfulness based 
on their participation in University of Montana activity classes with or without a mindfulness 
component failed to reject the null hypothesis.  At the pre-test, students‟ total mean mindfulness 
levels  in the classes without a mindful component was 28.74 and decreased over the course of 
the semester to 28.63 at the post-test, with a change of 0.13, which was not statistically 
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significant.  Additionally, at the pre-test, students‟ mean levels of mindfulness in the classes with 
a mindful component was 28.51 and also decreased over the course of the semester by 0.45, 
which was not significant and resulted in a mean mindfulness level of 28.06 at the post-test.  
Therefore, the pre-test difference in students‟ mindfulness levels from the classes without a 
mindful component compared to the classes with a mindful component was a difference of 0.23; 
the post-test difference was 0.56, which was not statistically significant (See Table IV).        
 
Table IV: Comparison of Students’ CAMS-R Scores from the classes without a mindfulness 
component to the activity classes with a mindful component 
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What activity courses lead to less perceived stress as judged by the perceived stress scale; 
greater self-compassion as measured through the self-compassion scale; greater levels of 
mindfulness, as measured by the Cognitive and Affective Mindfulness Scale; and increased 
attention as measured through the Online Stroop Test? 
Less Perceived Stress  
Using an independent samples t-test to compare the total pre and post-test PSS scores of 
all activity classes revealed that the mindfulness based activity class, Intro to Yoga was releated 
to the greatest decrease in students‟ stress levels over the course of the semester (-0.60).  
However, this pre/post-test difference was not statistically significant at the 0.05 level.  
Additionally, the mindfulness based classes, Continuing Hatha Yoga (-0.50) and Tai Chi (-0.24) 
also had decreases in students‟ total PSS scores from the pre to post-test; whereas, the non-
mindfulness based activity classes, Beginning Fitness (0.83) and Intro to Rock Climbing (0.79) 
and the mindfulness based activity class, Intro to Ashtanga Yoga (1.02) had increases in 
students‟ total PSS scores from the pre to post-test, however these increases were not statistically 
significant (See Table V).  
Table V:  Change in Students’ PSS Scores by Activity Class over the Course of the Semester 
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Greater Self-Compassion 
Using independent samples t-test to compare the total pre and post-test SCS scores of all 
activity classes revealed that the mindfulness based activity class; Yoga & Meditation was 
related to the greatest increase in students‟ self-compassion levels over the course of the semester 
(5.94).  Further, this pre/post difference was statistically significant at 0.05 level (t=-2.60, 
p=0.02) (See Table VI).   
Table VI: Yoga and Meditation t-test 
 
Additionally, the mindfulness based class, Continuing Hatha Yoga (4.57) had an increase 
in students‟ total mean SCS scores from the pre to post-test; however, the rest of the activity 
classes in this study had decreases in students‟ total mean self-compassion scores over the course 
of the semester and these changes were not statistically significant (See Table VII).  
Table VII:  Change in Students’ SCS Scores by Activity Class over the Course of the Semester 
 
43 
 
Greater Mindfulness  
Using an independent samples t-test, revealed that the mindfulness based activity class, 
Yoga and Meditation had an increase in students‟ total mean mindfulness levels of 0.98 over the 
course of the semester on the CAMS-R (Mindfulness assessment).  However, the pre/post-test 
difference for Yoga and Meditation was not found to be statistically significant at 0.05 level.  
Yoga and Meditation students‟ total mean pre-test scores on the CAMS-R was 26.63 and rose to 
27.60 at the post test with a change from pre to post of 0.98, which was not statistically 
significant.  The only other activity class to increase in mean mindfulness levels over the course 
of the semester was Tai Chi, which at the pre-test had a total mean mindfulness score of 27.91 
and this rose to 28.50 at the post-test, with a delta of 0.59, which was not statistically significant.  
Results for changes in total mean mindfulness scores on the CAMS-R for the other activity 
classes either had no change from pre-test to post-test levels (Hatha Yoga) or decreased in their 
total mean mindfulness scores (Beginning Fitness, Intro to Rock Climbing, Intro to Ashtanga 
Yoga, and Into to Yoga) from the pre-test to the post-test (See Table VIII). 
Table VIII: Change in Activity Class CAMS-R (Mindfulness) Scores over the course of the 
semester  
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Increased Attention 
Using an independent samples t-test and descriptives to determine which activity class 
resulted in increased attention as measured through a reduction in time to take the Online Stroop 
Test; revealed that the mindfulness based activity class, Yoga and Meditation on the first (-3.47) 
and second (-3.38) Online Stroop Tests had the largest reduction in time from the pre and post-
test 1 and test 2, which was an indication of increased attention levels for this study, however, 
these changes were not statistically significant (See Table IX).  
Table IX:  Change in Students’ Online Stroop Test Times over the Course of the Semester 
 
 
What is the difference between mean mindfulness, perceived stress, and self-compassion 
scores based on certain demographic and lifestyle variables? 
A single factor ANOVA was used to compare the between group effects for selected 
demographic (relationship status, family‟s income level, and number of children) and lifestyle 
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(number of alcoholic drinks consumed, hours slept each night, and body awareness) variables to 
total post-mindfulness, perceived stress, and self-compassion scores.  This analysis did not 
consider the interaction effects between variables, but only the interaction between two variables 
at time.  Using a single factor ANOVA to determine the between group effects of certain 
demographic variables of participants, lifestyle variables, and students‟ total post-mindfulness, 
stress, and self-compassion scores revealed only two significant differences between the groups 
of the lifestyle variable, body awareness and stress (F (3, 34) =2.88, p=.02) and body awareness 
and self-compassion (F (3, 34) =2.88, p=.01) (See Table XI).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
46 
 
Table XI:  Between group differences for selected demographic, lifestyle variables and 
students’ post levels of mindfulness, perceived stress, and self-compassion 
 
  
47 
 
Chapter Five 
Discussion 
 
 
Conclusions  
In summary, over the course of the Spring 2013 semester at the University of Montana, 
students who participated in the mindfulness based activity class, Yoga and Meditation 
experienced increases in overall mindfulness levels from the pre-test to the post-test.  
Additionally, the mindfulness based activity class, Introduction to Yoga had the greatest 
decreases in stress over the course of the semester; the mindfulness based activity class Yoga and 
Meditation had the greatest increases in self-compassion; and the mindfulness based activity 
class Yoga and Meditation had the greatest increases in attention levels over the course of the 
semester.  The comparison of in group effects for selected demographic and lifestyle variables to 
total post-mindfulness, perceived stress, and self-compassion scores revealed two significant 
differences between body awareness and stress and body awareness and self-compassion.  While 
these results are significant they do not present any sort of relationship between body awareness 
and stress or body awareness and self-compassion, but rather, show that there were significant 
differences between body awareness and mean levels of stress and mean levels of self-
compassion.  Additionally, how much body awareness affects levels of stress and self-
compassion is quite small (see table XI), meaning that while there is a significant difference 
between body awareness and stress levels and body awareness and self-compassion levels, only a 
small effect is due to body awareness on the levels of stress and self-compassion.   
 
The results of this study suggest that mindfulness based activity can affect college 
students‟ levels of mindfulness, self-compassion, stress and attention positively in a relatively 
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short time frame.  Previous research included in the literature review (Chapter 2) has shown that 
mindfulness can be taught and participation in mindfulness based activities, such as Yoga, 
Meditation, MBSR and Tai Chi can increase individuals levels of mindfulness and decrease 
levels of stress (Carmody & Baer, 2008; Oman et. al, 2008; and Shapiro, Schwartz & Bonner, 
1998); this study, however, is one of the few, to date, to focus on whether mindfulness can be 
developed through participation in non-mindfulness based activities and to compare mindfulness 
based activities to non-mindfulness based activities on variables such as mindfulness, stress, self-
compassion and attention.  This study was able to demonstrate through the analysis of collected 
data and past research that increases in mindfulness, self-compassion and attention and decreases 
in perceived stress could be due in the college student population to participation in activities 
with a mindfulness component.   
 
Application of Findings and Recommendations for Future Research 
While there are limitations to this preliminary study, there are small changes that could 
be made so that a future study could have more significant findings and overall definitive results.  
One such change would be a larger sample size, which could be achieved by greater recruitment, 
a shorter online survey and greater involvement from activity class instructors.  A short online 
survey and greater involvement from instructors in the form of extra credit to participants in the 
study could also potentially aid in decreasing the overall dropout rate of participants.  
Additionally, increasing the number of activity classes in a future study could also assist with 
greater overall numbers of participants. Future research focused on examining mindfulness 
through activity courses with college students or young adults should also work to match the pre-
post responses of each participant as way to gauge individual level changes occurring over time.  
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Additionally, a future study should also include a control group with sufficient numbers of 
participants.  Including a randomized control group in a study similar to this one is important 
because the development of mindfulness may be part of the normal developmental process in 
college students (Caldwell, et.al., 2010), so including a group that is not intentionally engaged in 
movement could help determine whether increased levels of mindfulness are actually the result 
of activity with a mindful component or from simply maturing over time.   
Like any study with students there are numerous factors outside of the study‟s control, 
such as course load, age, family, income, parent‟s support and many others, which may impact 
an individual‟s level of stress, mindfulness and self-compassion.  A thought for future research 
examining stress or mindfulness would be to examine in more detail a few demographic and 
lifestyle variables such as number of children, number of alcoholic drinks consumed or family 
income level and delve a little deeper into those as a way to gain an additional idea of how these 
outside factors may impact an individual‟s mindfulness or stress level.  Additionally, it might be 
interesting to do a specific intervention with college students referred through Optimal Bear, 
counseling services, Disability Services (DSS) or Veterans Affairs to see what if any impact 
mindfulness and non-mindfulness based activity could have on already at risk individuals.      
In conclusion, high stress levels and poor coping mechanisms are widespread in college 
students (Preer, 2010). Although there are counseling interventions available to students which 
are based on developing mindfulness, many students are apprehensive to seek psychological 
interventions through counseling services, but may show an interest in activity based courses as a 
way to develop mindfulness and to manage stress.  This study provides encouraging data to 
suggest that mindfulness based activity classes, such as Yoga, Meditation and Tai Chi can 
effectively increase mindfulness.  Additionally, non-mindfulness based activity, such as Rock 
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Climbing and General Fitness may also be an effective way to decrease stress.  Instructors and 
administrators of college level courses in areas such as health, and physical education are 
encouraged to include mindfulness and non-mindfulness based activity as part of their 
curriculum in an effort to make the overall college experience better for students.  
  
51 
 
 
 
 
 
 
 
 
 
APPENDIX  
52 
 
 
53 
 
 
  
54 
 
 
 
 
 
55 
 
 
http://faculty.washington.edu/chudler/java/ready.html 
Interactive Stroop Effect Experiment 
In this experiment you are required to say the color of the word, not what the word says. 
For example, for the word, RED, you should say "Blue." 
As soon as the words appear on your screen, read the list as fast as you can. When you have 
finished, click on the "Finish" button. The time it took you to read all of the words will be 
shown. If you want to try the same set of words, click on the "reload" button of your 
browser. If you want to continue with the experiment, click on "Continue Experiment." 
 
Word Set #1 
 
 
Word Set #2 
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Lifestyle Questions  
  
 1. On average, how many alcoholic drinks at a time do you consume when you go out? 
1-2             2-3             3-4             4-5             6+ 
  
2. On average, how many hours per week do you devote to studying? 
1-5             5-10           10-15         15-20         20+ 
  
3. How often are you able to focus on what is going on in class? 
Never                      rarely                       sometimes              usually         always 
  
4. How long can you stay focused in class? 
10 min or less         10-20 min     20-40 min     40 min-60 min               over one hour  
  
5. How often are you able to focus on the task when studying? 
Never                      rarely                       sometimes              usually         always 
 
6. How long are you able to focus on studying without taking a break? 
10 min or less         10-20 min     20-40 min     40 min-60 min               over one hour 
  
 7. On average, how many hours do you sleep at night? 
1-2             3-5             6-8             9+ 
  
8. How often do you pay attention to what and how much you are eating? 
Never                   rarely                       sometimes              usually                  
always          
 
9. How often are you aware of your body and your appearance? 
Always                  usually                        sometimes              rarely                       
never 
 
10. In what ways do you cope with the stresses of life and school? (mark all that apply)  
□ Drinking alcohol 
□ Exercising  
□ Doing Yoga  
□ Meditating  
□ Watching TV 
□ Talking with friends and family  
□ Going for a walk 
□ Eating  
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□ Other (please explain)    
 
 
58 
 
References  
 
Baer, R., Walsh, E., Lykins, E. (2005). Assessment of Mindfulness.  Clinical Handbook of 
Mindfulness, chapter 9, 153-168.   
 
Berger, B. & Owen D. (1992).  Mood Alteration with Yoga and Swimming: Aerobic Exercise 
May Not be Necessary.  Journal of Perceptual and Motor Skills, 75, 1331-1343.  
 
Birnie, K., Speca, M., & Carlson, L. (2010).  Exploring Self Compassion and Empathy in the 
Context of Mindfulness Based Stress Reduction (MBSR).  Journal of Stress and Health, 26, 359-
371.  
 
Black, DS. (2009). A Brief Definition of Mindfulness. Mindfulness Research Group, 1, 1-2. 
 
Bourgoin, K. (2011).  The Effects of Mindful Yoga Practice on Psychological Well-Being 
Among College Students.  The Florida State University, College of Education, 4604, 1-117.  
 
Caldwell, et al. (2010).  Developing Mindfulness in College Students through Movement-Based 
Courses: Effects on Self-Regulatory Self-Efficacy, Mood, Stress, and Sleep Quality.  Journal of 
the American College of Health, 58 (5), 433-442. 
 
Carlin, et al. (2009). Analysis of the Effect of Yoga on Selective Attention and Mental 
Concentration in Young Adults.  Gemstone Team Om, University of Maryland College Park, 1-
113.  
 
Carmody, J. & Baer, R. (2008). Relationships Between Mindfulness Practice and Levels of 
Mindfulness, Medical and Psychological Symptoms and Well-Being in a Mindfulness-Based 
Stress Reduction Program.  Journal of Behavioral Medicine, 31 (1), 23-33.   
 
Chiesa, A., & Serretti, A. (2009).  Mindfulness Based Stress Reduction for Stress Management 
in Healthy People: A Review and Meta-Analysis.  The Journal of Alternative and 
Complementary Medicine, 15(5), 593-600.   
 
Cohen, S. & Williamson, G. (1988) Perceived Stress in a Probability Sample of the United 
States.  Spacapan, S. and Oskamp, S. (Eds.) The Social Psychology of Health.  Newbury Park, 
CA:  Sage, Publishing. 
 
Coolidge, F. (2012). Statistics: A Gentle Introduction (3rd ed).  Thousand Oaks, California: Sage 
Publications.   
 
Feldman, G., Hayes, A., Kumar, S., & Greeson, J., & Laurenceau, J. (2007). Mindfulness and 
59 
 
Emotion Regulation: The Development and Initial Validation of the Cognitive and Affective 
Mindfulness Scale-Revised (CAMS-R). Journal of Psychopathology and Behavioral Assessment, 
29, 177–190. 
 
Frings, C., Englert, J., Wentura, D., & Bermeitinger, C. (2009).  Decomposing the Emotional 
Stroop Effect.  The Quarterly Journal of Experimental Psychology, 63 (1), 42-49.   
 
Gard, et al. (2012).  Effects of a Yoga-Based Intervention for Young Adults on Quality of Life 
and Perceived Stress: The Potential Mediating Roles of Mindfulness and Self-Compassion. The 
Journal of Positive Psychology, 7(3), 165-175.   
 
Goleman, D. (2003).  Destructive Emotions: How We Can Overcome Them?: A Scientific 
Dialogue with the Dalai Lama. Bantam Books: New York, NY.  
 
Health and Human Performance Department, University of Montana (2011). What are Activity 
Classes? Retrieved from: http://coehs.umt.edu/departments/hhp/activity_classes/default..php 
 
Hewett, Z. et al. (2011). An Examination of the Effectiveness of an 8-Week Bikram Yoga 
Program on Mindfulness, Perceived Stress, and Physical Fitness.  Journal of Exercise Science 
and Fitness, 9(2), 87-92.  
 
Kabat-Zinn, J. (1994).  Wherever You Go, There You Are: Mindfulness Meditation in Everyday 
Life. New York: Hyperion.  
 
Lazarus, R. (2006).  Emotions and interpersonal relationships: toward a person-centered 
conceptualization of emotions and coping.  Journal of Personality, 74, 9-46. 
 
Malathi, A. & Damodaran, A. (1999).  Stress due to Exams in Medical Students--Role of Yoga.  
Indian Journal of Physiology and Pharmacology, 43(2), 218-224.   
 
Neff, K. (2003). Self-Compassion: An Alternative Conceptualization of a Healthy Attitude 
Toward Oneself. Self and Identity, 2(2), 85-101. 
 
Oman, D., et. al. (2008). Meditation Lowers Stress and Supports Forgiveness Among College 
Students: A Randomized Controlled Trial.  Journal American College of Health, 56(5), 569-578.  
 
Pace, et al. (2009).  Effect of Compassion Meditation on Neuroendocrine, Innate Immune and 
Behavioral Responses to Psychosocial Stress.  Journal of Psychoendocrinology, 34, 87-98.   
 
Pallant, J. (2010).  SPSS Survival Manual (4th ed.) New York, NY: McGraw-Hill Publications.   
60 
 
 
Preer, L. (2010).  Effects of Mindfulness Training on Stress, Mood and Coping in College 
Students.  University of Connecticut, Psychology Honors Papers, paper 7.  
 
Raes, F. (2011). The Effect of Self-Compassion on the Development of Depression Symptoms in 
a Nonclinical Sample. Journal of Mindfulness, 2(1), 33-36. 
 
Raes, F., Pommier, E., Neff, K. D., & Van Gucht, D. (2011). Construction and Factorial 
Validation of a Short Form of the Self-Compassion Scale.  Clinical Psychology & 
Psychotherapy. 18, 250-255. 
 
Schure, M., Christopher, J. & Christopher, S. (2008).  Mind-Body Medicine and the Art of Self 
Care: Teaching Mindfulness to Counseling Students through Yoga, Meditation and Qigong.  
Journal of Counseling and Development, 86, 47-56.   
 
Shapiro, S., Schwartz, G., & Bonner, G. (1998). Effects of Mindfulness-Based Stress Reduction 
on Medical and Premedical Students. Journal of Behavioral Medicine, 21(6), 581-599. 
 
Siegrist, M. (1995). Reliability of the Stroop Test. Perception and Motor Skills, 81, 1295–1298. 
 
Udupa, K., Sing, R., & Yadav, R. (1973).  Physiological and Biological Responses to the 
Practice of Hatha Yoga in Normal Volunteers.  Indian Journal of Medical Research, 61, 237-
244.   
 
Van Dam, N., Sheppard, S., Forsyth, J., & Earleywine, M. (2011). Self-Compassion is a Better 
Predictor than Mindfulness of Symptom Severity and Quality of Life in Mixed Anxiety and 
Depression. Journal of Anxiety Disorders, 25(1), 123-130. 
 
West, J., et al. (2004).  Effects of Hatha Yoga and African Dance on Perceived Stress, Affect, 
and Salivary Cortisol.  The Society of Behavioral Medicine, 28(2), 114-118.  
 
Windle, M. (2012). Longitudinal Data Analysis, in: Cooper, H., Camic, P.M., Long, D.L., 
Panter, A., Rindskopf, D., Sher, K. (Eds.), APA Handbook of Research Methods in Psychology, 
Vol 3: Data Analysis and Research Publication. American Psychological Association: 
Washington, 245–266 
 
 
